Temporal and Quantitative Analysis of Chimerism in Liver and Kidney Transplant Patients: An Enhanced Fluorescence Detection System Allows for More Sensitive Quantitative Detection.
Background: Because spontaneous microchimerism has been reported in stable renal and hepatic allografts, the presence of donor-derived cells in recipient tissues was investigated in kidney and liver tranplant recipients. Methods and Results: Human lymphocyte antigen class II markers and Y-chromosome sequences in male donor-to-female recipient transplants were used for chimeric analysis. Human lymphocyte antigen typing was performed by group-specific polymerase chain reaction amplification and restriction fragment length polymorphism analysis, X-chromosome- and Y-chromosome-specific primers were used in a multiplex polymerase chain reaction analysis. Quantitative Y-chromosome analysis was performed using energy-transfer fluorescence from a nested primer system. Patients who had rejected their grafts were also analyzed, as were a group who were analyzed for chimerism at the time of transplant (day 1) and sequentially at various intervals for up to 3 months. Of 23 long-term kidney patients analyzed, 16 were chimeric by human lymphocyte antigen or sex-determination analysis. In 2 patients whose graft had failed no chimerism was observed. Chimerism in liver patients was detectable on the day of transplant and was maintained for 30 to 120 days as measured at 5-day intervals (these patients continue to be monitored). Quantititative analysis suggested that the ratio of donor to recipient cells was variable in a patient and ranged from greater than 1 in 10(4) to less than 1 in 10(5). An enhanced fluorescence energy-transfer detection system was adopted to increase sensitivity of the polymerase chain reaction detection of chimerism and to quantitate the results. Conclusions: The results indicate that cells from the donor organ migrate into recipient tissues early after transplantation. These cells persist in a majority of patients for at least 3 to 4 years. It has been proposed that tolerance is related to the presence of these "passenger" leukocytes and that dendritic cells play the most important role. The data suggest that the establishment of chimerism plays an important role in graft acceptance in a majoritiy of the kidney and liver patients in this study. These findings also suggest that the levels of chimeric cells, "a quantitative chimerism," may be important in establishing tolerance but further studies are required to support this contention.